We derive Drinfeld current realization of the twisted quantum affine superalgebra
Introduction
The algebraic analysis method based on infinite non-abelian symmetries has proved eminently successful in both formulating and solving low-dimensional integrable systems [1] [2] .
The key elements under this method are infinite-dimensional highest weight representations of quantum (super) algebras and vertex operators. Drinfeld bases of quantum (super) algebras are of great importance in constructing the infinite-dimensional representations and vertex operators.The Drinfeld bases of quantum affine bosonic algebras were given by Drinfeld [3] . For the case of quantum affine superalgebras, the Drinfeld bases have been known only for U q [gl(m|n) (1) ] [7, 8, 9] and U q [osp(1|2) (1) ] [6] . In this letter, we will give the Drinfeld current realization of the twisted quantum affine superalgebra U q [osp(2|2) (2) ] by using the super version of Reshetikhin-Semenov-Tian-Shansky (RS) algebra [4] and a super analogue of the Gauss decomposition techinque of Ding-Frenkel [5] . For a given Lie superalgebra G, let G 0 be its fixed point subalgebra under the diagram automorphismτ of G of order 2. We have a G 0 -module decomposition
Let U q [G (2) ] denote the twisted quantum affine superalgebra corresponding to G.
Theorem 1 : L ± (z) has the following unique Gauss decomposition 
We remark that this theorem is a supersymmetric generalization of that of Ding-Frenkel [5] for the bosonic case. The Gauss decomposition implies that the elements e
In the following we will denote f
We apply our above theorem to derive the Drinfeld basis of U q [osp(2|2) (2) ]. We first of all state our result.
The Drinfeld Basis
Theorem 2 U q [osp(2|2) (2) ] is an associative algebra with unit 1 and the Drinfeld gen- 
Proposition 1 : In the form of modes {H n | n ∈ Z − {0}, {X ± n | n ∈ Z} and K, the defining relations of U q [osp(2|2) (2) ] are given by
(3.10)
The Chevalley generators are obtained by the formulae:
In terms of the Chevalley generators, (noticing that by (3.11) X
the Drinfeld generators can be obtained recursively by
plus the formulae for H n , H −n (n > 0) given as follows
where
(3.14)
Level-0 Representations
The 3-dimensional level-0 representation V x of U q [osp(2|2) (2) ] is given by which is defined by π V * (a) = π V (S(a)) st , namely,
The following proposition can be proved by induction. 
Proposition 2 : The Drinfeld generators are represented on V x by
H m = −x m [m] q m −(−1) m q −m e 11 + (1 − (−1) m q m ) e 22 + e 33 , X + m = −x m −(−1) m e 12 + q −m e 23 , X − m = x m (−1) m e 21 + q −m e 32 , K = q e 11 −e 33 ,(3.
Derivation of Theorem 2 from the Super RS algebra
It is well-known that osp(2|2) has the osp(1|2)-module decomposition
We take R( z w ) ∈ End(V ⊗ V ) to be the R-matrix with V being the 3-dimensional vector representation of U q [osp(2|2) (2) ]. Let basis vectors v 1 , v 3 be even and v 2 odd. It can be shown that the R-matrix has the following form: 
where,
In the following, we derive the Drinfeld current realization of U q [osp(2|2) (2) ] given by theorem 2. First of all, we recall that L ± (z) allow the unique Gauss decomposition
where e . By the definition of the super RS algebra and theorem 1, and after tedious calculations, we arrive at
